This study provides a controlled assessment of the psychological (and physical) effects of growth hormone treatment. Fifteen short 'normal' children (height SD score < -2) have been treated with growth hormone since the age of 7/8 years. They, together with untreated short controls and average controls (lOth-90th centiles), were assessed at recruitment, after three years, and after five years. Only the treated group showed a significant height increase (SD score -2.44 to -1.21 over five years). No significant differences were found at recruitment, three years, or five years in IQ, attainment, behaviour, or self esteem. Also at five years, there were no significant differences in locus of control, self perception, or parental perceptions of competence. Both short groups displayed less satisfaction with their height than the controls (p < 0.01), though all groups were optimistic ofbeing tall adults. The treated children were no more unrealistic over final height than the untreated children. To date, no psychological benefits oftreatment have been demonstrated; but nor have there been any discernible ill effects for either the treated or the untreated children. (Arch Dis Child 1996;75:32-35) 
argued that such short term growth may none the less be psychologically beneficial for the short child. 9 Previous trials found that treatment had no significant effect on cognitive function, as reflected in IQ levels. 6 11 12 Studies have reported both an improvement in behaviour after treatment 6 as well as deterioration. 11 13 14 It has been suggested that treated children may be subject to a 'syndrome of readjustment' to their altered appearance. 15 However, self concept has been found to be within the normal range after treatment. 6 16 With one exception, 16 the studies examined above reported either negative effects 13 14 or no clear effect after growth hormone treatment. Only two studies used a sample of short normal children 6 16 the rest used growth hormone deficient children. They all involved referred samples and none used average stature controls.
The present investigation responds to the clear need for a controlled study. Evaluation of the psychological effects of growth hormone treatment was made by comparison with a group of untreated short normal children and a group of children of average stature. The children were all 'normal' and were recruited from the community, not through clinic referral. They were approximately the same age, began treatment at a similar age, and received growth hormone for the same length of time.
Keywords: growth hormone, short stature, psychometric testing.
Subjects and methods
The literature predominantly supports the view that short stature constitutes a psychosocial liability. 1 2 Consequently, ethical discussions of the use of growth hormone treatment generally begin with the assumption that 'extreme' short stature must be a handicap. ' children is improved by growth hormone treatment. But neither is there any evidence of difficulties associated with new body size and shape, the 'readjustment syndrome', 15 or with any perceived treatment failure. 14 There are no indications at any time of testing that growth hormone treatment has affected intellectual development or attainment. While the IQs for all groups over the three assessments were above the BAS norms, attainment levels were consistently lower. 17 This is probably due to changes in the schools' curriculum since 1976 when the tests were standardised.
In contrast to studies that have found that growth hormone treatment has had an effect on behaviour, 61314 the parity of the behavioural ratings made by teachers and parents across the three groups remained stable over the duration of the study. The parents in all three groups recorded lower (that is, better) mean scores as time went on. The correlations between parents' and teachers' ratings suggest that there was agreement over individual children. There were also no significant differences across the groups in either the children's or the parents' perceptions on the behavioural subscale of the Harter measure, 22 and good correlation between parents' and children's scores.
The self esteem of both groups of short children was similar on two measures to that of their taller peers, 19 22 including self esteem derived from academic ability, which accords with the IQ and attainment findings above and elsewhere. 6 The two groups of short children also showed as much self esteem as controls in the physical appearance and athletic domains, which conflicts with accounts that the physical aspects of short stature may be distressing. 23 Parents' perceptions of their children's competence were similar across the three groups and correlated with the children's scores, suggesting the children were not exaggerating their reported self esteem.
The only measure to differentiate the short children from the controls was the Body Satisfaction Index. But even this did not distinguish the treated from the untreated group-they had similar degrees of dissatisfaction with their height (table 3) . Ifthe treated children did have exaggerated perceptions of their present height and unrealistic expectations of final adult height (table 2), they were demonstrably no more unrealistic than the untreated children in this study. As the treated children had become taller than the untreated group, they were arguably the more realistic in their expectations. Similarly, their estimation of greater present height compared with the rest of the short children in the larger study was also quite accurate. However, it was clear that most of the adolescent children in the trial would prefer to be 'average' or 'quite tall' ( Together with recent studies of community 5 and clinic samples, 7 they challenge the received wisdom concerning the 'handicap' of short stature. The question of treatment is perhaps more equivocal where short stature is the result of pathology, but even then there are few examples in the literature that demonstrate positive psychological adjustment resulting from growth hormone treatment. Counselling, as an alternative treatment for short children presenting with psychosocial difficulties, has several advocates. 2 9 1114 It has been argued that growth hormone treatment itself may be psychologically detrimental. 3 6 8 However, in common with the present trial, there are very few studies that show adverse effects arising from growth hormone treatment.
The findings presented here do not extend beyond early puberty. The benefits of in- 
